axes for the outer ring diameters is attributed to four (A-D) modes of LaO 9 /LaO 7 Cl 2 tricapped-trigonal-prismatic coordination (TTP) geometries. Two different LaO 2 (H 2 O) 7 and one LaO 2 (H 2 O) 2 Cl 2 TTP geometries (as A-C modes) for each of two inner rings result from the coordination of all three defect pockets of the inner ring for {Mo 142 (CH 3 CO 2 ) 5 (C 2 H 5 CO 2 )}, and two LaO 4 (H 2 O) 5 TTP geometries (as D mode) result from the displacement of two (acetate/propionate-coordinated) binuclear {Mo 2 system at pH 1.0 and the hydrazinium-dichloride reduction of the K 2 MoO 4 /EuCl 3 /HCl system at 60-65 °C have been also characterized as 28-and 24-electron reduced elliptical Mo-blue rings, respectively. As well as the above Japanese rice-ball-shaped Mo-blues, the former has shown that the coordination of Ln 3+ within the inner ring is the same as the one of the binuclear {Mo 2 } linker which coordinates four O atoms belonging to MoO 6 octahedra of two head and two shoulder Mo sites (as a 4-fold ligand), as shown in Figure 1a [4] [5] [6] [7] . Such a coordination of two sets of head and shoulder 
Isothermal Titration Calorimetry (ITC)
Isothermal calorimetric titration of the aqueous solution containing {Mo 142 (CH 3 CO 2 ) 5 (C 2 H 5 CO 2 )} by LaCl 3 was performed with an Omega isothermal titration calorimeter (MicroCal, Northampton, MA, USA). The solutions were prepared with 0.05 ionic-strength of NaCl in deionized distilled water. The aqueous solutions containing 0.02 mM {Mo 142 (CH 3 CO 2 ) 5 (C 2 H 5 CO 2 )} was placed in the sample cell, and the reference cell was filled with ultra-pure water. To avoid the generation of the heat of neutralization, the pH level of the LaCl 3 solution was adjusted to pH 3.5 (natural pH level of the {Mo 142 (CH 3 CO 2 ) 5 (C 2 H 5 CO 2 )} solution) by adding HCl. Aliquots of the LaCl 3 solution (10 μL, 3 mM) were injected into the sample cell at 3.5-min intervals. The titration curves were analyzed with a help of Origin software (ver. , which was easily estimated by adding the aqueous solution of LaCl 3 into the aqueous solution of 0.05 M NaCl adjusted to pH 3.5, was subtracted from the experimental value on each addition. The goodness of the curve fitting is evaluated by the minimization (<10,000) of χ 2 , which is simply expressed as
where n eff = the total number of experimental points used in the fitting, p = total number of adjustable parameters, y i = experimental data points, and f(x i ; p 1 , p 2 ,…) = fitting function [12] . The best fit for each titration curve was determined based on χ 2 and error values: χ 2 = 871 for the titration curve at 278 K, χ 2 = 1650 for 293 K, χ 2 = 3270 for 313 K, and χ 2 = 6549 for 333 K.
NMR Measurements
139 La-NMR spectra were measured at 298 ± 1 K using Φ = 10-mm internal diameter NMR tubes on a JEOL AL-300 spectrometer at 42.5 MHz with 90° pulses. A line-broadening factor of 1 Hz was applied before FT. Chemical shifts were referenced to an external LaCl 3 solution (1 M) for which the resonance was taken as δ = 0 ppm. 5 TTP geometries of the same as for {Mo 150 La 2 } and {Mo 120 La 6 } (in Figure 1) . All the 9-fold coordination geometries for A-D modes in the half side (Figure 2b ) of the {Mo 134 La 10 } ring are schematically shown in Figure 2c , where each of the A-D modes indicates the distorted TTP geometry.
Results and Discussion

Calorimetry for the Coordination of {Mo 142 (CH 3 CO 2 ) 5 (C 2 H 5 CO 2 )} to La
3+
The thermodynamic parameters for the La are estimated by using the best fit curve based on the model, as shown in Figure 3 . The molar entropy of La 3+ ion (ΔS) = +172 J·mol −1 ·K −1 is calculated from K and ΔH value (ΔG = −RTlnK = ΔH−TΔS ). Since for the ring modification of circle to ellipsoid the ΔG value (ΔG = ΔH−TΔS) must be negative, the ring modification of {Mo 142 (CH 3 CO 2 ) 5 (C 2 H 5 CO 2 )} to {Mo 134 La 10 } should occur through the sufficient entropy gain, which is an important factor for the ring modification from circle to ellipsoid. In the diluted aqueous solution of LaCl 3 (<0.3 M), most of La 3+ ions exist in the hydrated complex with {La(H 2 O) 9 } 3+ nine-fold coordination [13] . -coordination at six defect pockets (a→b) precedes the displacement of four {Mo 2 (carboxylate)} linkers (b→c): structure of {Mo 142 (CH 3 CO 2 ) 5 (C 2 H 5 CO 2 )} ring (a); {Mo 134 (CH 3 CO 2 ) 5 (C 2 H 5 CO 2 )(La) 6 } ring with two sets of A-C (one for each) modes (b); {Mo 134 La 10 } ring with additional two sets of two D modes (c).
3.3.
139 La-NMR Spectrometry 
Conclusions
The ring modification of the defect-containing C 2h -{Mo 142 (CH 3 CO 2 ) 5 -TTP sites within the inner surface of the ring, suggesting the change of the ring surface from hydrophobic to hydrophilic property.
